Introduction And Background
The complaint of suprapubic pain related to bladder filling accompanied by other symptoms, such as frequency, in the absence of urinary tract infection and other obvious pathology, is termed as bladder pain syndrome (BPS) or interstitial cystitis, as defined by the International Continence Society in 2002 [1] [2] . Symptoms may vary over time, periodically flaring in response to common triggers, such as menstruation, sitting for a long time, stress, exercise, and sexual activity. The most common signs and symptoms include chronic pelvic pain, a persistent urgent need to urinate, frequent urination, pain or discomfort while the bladder fills, a relief after urinating, and pain during sexual intercourse. The pain ranges from mild to severe discomfort. The exact cause of interstitial cystitis is unclear. There are several theories about the possible cause of the condition, including damage to the bladder lining, a problem with the pelvic floor muscles, autoimmunity, or an allergic reaction. On the other hand, interstitial cystitis may present with different endoscopic and histopathological features, which includes chronic inflammation of the bladder as the primary characteristic in a subpopulation of patients.
Pathogenesis
Several pathophysiological mechanisms that can intervene in the etiology of bladder pain syndrome (BPS) have been proposed; however, they are not entirely clear. It is generally deduced that an unidentified lesion in the bladder can trigger a neural, endocrine and inflammatory response. In this sense, pancystitis is an essential finding in ulcer BPS, with a high mast cell count and a perineural inflammatory infiltrate. The consequent exposure of submucosal structures to harmful cytotoxic urinary agents results in ulcerous and nonulcerative BPS. Similarly, the neurogenic inflammation that occurs both in the peripheral and central nervous systems of BPS patients leads to the alteration of neuroplasticity and neuronal sensitization [3] .
The bacterial hypothesis in the genesis of BPS is reinforced by the predisposition of patients to develop it during adulthood if, during childhood and adolescence, they suffered from urinary tract infection. This phenomenon is also being observed in female mice after the inoculation of O-antigen deficient bacterial strains, associated with central neural hyperexcitability [4] . On the other hand, the persistent response of the urothelial cells against the aggressor agent can be conditioned by altered gene regulation. However, the autoimmune phenomenon in the genesis of this syndrome has not revealed the results of transcendence.
Epidemiology
According to recent reports, the prevalence of BPS ranges between 0.06% and 30%, which depends on diagnostic criteria and the population under study. It predominates in the female population of the male (10:1), without differences in race and ethnicity [5] . Its incidence varies between 5% and 50%. There are no differences between the ulcerous and non-ulcerous varieties. This syndrome implies a high economic cost for the nation. Thus, in the USA, an annual direct cost of around $750 million has been estimated [6] .
Association with other diseases
Irritable bowel syndrome (IBS), allergy, asthma, systemic lupus erythematosus, vulvodynia, sicca syndrome, temporomandibular joint disorder, fibromyalgia, chronic fatigue syndrome (CFS), depression, panic disorders, and migraine are some of the non-bladder syndromes that are associated with BPS, especially with the non-ulcer variety.
Diagnosis
The diagnosis of BPS is predominantly clinical based on the characterization of pain, the association of another symptom (daytime or night-time increased urinary frequency), and the absence of any other entity that can cause these symptoms. In this sense, the pain (or pressure or discomfort) associated with the urinary bladder is located suprapubically, radiating to the groins, vagina, rectum or sacrum. It may increase with bladder filling and relieve with its emptying. Food and drink can also be an aggravating factor. Cystoscopy is considered a valuable study that gives its objective findings and standardization of diagnostic criteria, which could contribute to the uniformity and reproducibility of different studies. In the non-ulcer disease pattern, it is possible to observe a normal bladder mucosa at initial cystoscopy, with the subsequent development of glomerulations after hydrodistension, which is considered a definite sign of diagnosis. While in the ulcer BPS, areas of the reddened mucosa are observed, and they are associated with small vessels radiating towards a central scar, sometimes covered by a small clot or fibrin deposit. On the other hand, the biopsy allows distinguishing between the classic and non-ulcerous varieties of the disease. Differential histological diagnoses are carcinoma in situ and tuberculous cystitis. Multiple biological markers could be involved in the diagnosis of BPS (such as antiproliferative factor, heparin-binding epidermal growth factor-like growth factor, uroplakin III delta-4, and messenger RNA (mRNA); however, none of them has been approved yet [7] . Interstitial cystitis symptom index (ICSI) may also help to describe symptoms in an individual patient. It should be noted that, although according to National Institute of Diabetes and Digestive and Kidney Diseases (NIDDK) criteria, age <18 years is an exclusion criterion, the diagnosis of BPS must not be excluded according to age, given that cases (although infrequent) have been found in children between two and 11 years.
Review Management
Three prominent bodies establishing current guidelines include "The European Association of Urology (EAU) Guidelines" updated in March 2017 [8] , the "American Urology Association (AUA) Guidelines" 2014 [9] , and "The Royal College of Obstetricians and Gynecologists (RCOG) in conjunction with the British Society of Urogynaecologists (BSUG) Guidelines" 2016 [10] .
The European Association of Urology (EAU) Guidelines
a) Patient education is a top priority followed by physical therapy, including physiotherapy, especially transvaginal manual therapy for pelvic floor muscles, specific levator trigger point injections, and myofascial physical therapy when performed by a trained physiotherapist. EAU guidelines say pharmacotherapy will never provide symptomatic benefit with monotherapy, so combination therapy should be used [11] [12] . b) Pentosan sulfate results are subjective, and its efficacy increases when used for a more extended period and on adding subcutaneous heparin. c) Tricyclic antidepressants; amitriptyline is the commonest one used, followed by nortriptyline, when side effects like sedation with amitriptyline are bothersome. d) Histamine receptor antagonists show a variable degree of efficacy. e) Immunosuppressants; azathioprine produces relief from pain and lower urinary tract symptoms whereas cyclosporine and methotrexate do not benefit urgency and frequency. Corticosteroids are not recommended in the EAU guidelines. f) Intravesical therapy is sought for when the high intravesicular concentration of the drug is needed or oral therapy gives too many side effects [13] . Heparin, lidocaine, and sodium bicarbonate combination proved to be effective. g) Surgery is the last resort in EAU guidelines and is to be sought only when the patient is refractory to other treatment options [14] , except in cases of Hunner's lesions, where fulguration or laser therapy benefits more than medical therapy. Hydrodistension here is more of a diagnostic tool and when used with botulinum toxin A, effects were superior to hydrodistension alone. Other surgical procedures adopted are urinary diversions without cystectomy, supra trigonal cystectomy with bladder augmentation, subtrigonal cystectomy, and cystectomy with ileal conduit formation.
The American Urology Association (AUA) Guidelines
The American Urology Association (AUA) [15] [16] provided a treatment ladder comprising of six levels. The following is a brief overview of each level [17] [18] : a) Education status and the overall ability of the patients regarding treatment results are of much importance along with conservative therapy [19] . b) Second-line management includes pain management, physical therapy (note that pelvic floor exercises are not recommended in this guideline), and pharmacotherapy: oral and intravesical. Oral pharmacological options include cimetidine, amitriptyline, pentosan polysulfate, and hydroxyzine. Intravesical drugs include dimethyl sulphoxide (DMSO), heparin, and lidocaine. c) Third-line treatments are endoscopic interventions, such as hydrodistension and fulguration of lesions (Hunner's lesions), followed by intravesicular steroids like triamcinolone.
d) The fourth line of management is injecting botulinum A toxin intravesically or a trial of neurostimulation.
e) Use of oral cyclosporins is the fifth-line recommendation. f) Finally, major surgery, such as urinary diversion procedures with or without cystectomy. Also, patients are counseled for the potential risk of persistent pain after surgery.
g) The AUA recommends specific contraindicated treatments to these patients including longterm antibiotics, intravesical Bacille Calmette-Guerin (BCG) injection, oral glucocorticoids, and high-pressure long-term hydrodistension [19] [20] .
The Royal College of Obstetricians and Gynecologists (RCOG) in Conjunction with the British Society of Urogynaecologists (BSUG) Guidelines 2016
These guidelines [21] [22] recommend the adoption of conservative methods as the first step: a) Pain control is a part of initial management with amitriptyline and cimetidine as oral medications. To optimize for intravesical treatment, the patient should have failed to see any benefit from oral and conservative medications. Intravesical approaches are best benefitted with lidocaine, intravesical botulinum toxin A, and heparin. When this therapy fails, the patients are advised pain clinic consultations and multidisciplinary team discussions involving physiotherapists, the pain team, psychological support, counseling, and discussion. b) Further treatment options are suggested such as the fulguration of Hunner's lesions, posterior tibial or sacral neuromodulation, cyclosporine A, and cystoscopic hydrodistention. Major surgeries are a final resort. However, some studies have shown that augmentation ileocystoplasty can decrease pain and lead to a significant increase in bladder capacity [23] . c) Due to a lack of level B and level A evidence for the drugs, In RCOG/BSUG, hydroxyzine and pentosan polysulfate are not recommended, unlike in AUA guidelines.
General considerations in management
Bladder pain syndrome (BPS) is a diagnosis of exclusion [24] . Current best practice in the management of patients with BPS is to adopt all the international guidelines in a summarized manner, yet, due to a lack of evidence, the clinician is unsure as to what treatment to adopt and when to use [25] . National Institute of Diabetes and Digestive Kidney Disease produced criteria for the diagnosis of interstitial cystitis (IC) in 1987 and 1998 but this was more for a research purpose, and its practical applicability was not commendable [26] . European Society for the Study of BPS (ESSIC) has a list of differential diagnosis to be excluded: malignancy, infection, overactive bladder, radiation or drug-mediated cystitis, bladder outlet obstruction, urinary tract stones, urethral diverticulum, pelvic organ prolapse, endometriosis, pudendal nerve entrapment, irritable bowel syndrome, and diverticular disease. Many of these can be proven or excluded with a proper history, systematic examination, urine dipstick test, renal ultrasound, and cystoscopy [27] [28] .
The patient often voids in BPS to avoid pain. A bladder diary maintained by the patient, with details about frequency, amount, and pain during voiding, can point out to the diagnosis. Pain score charts can be more helpful for observing the progress of the patient. Cystoscopy should be part of the diagnostic workup to exclude bladder malignancy. It is not a diagnostic test unless Hunner's lesions are seen in the patient [29] . A local anesthetic challenge test may indicate the site of pain in the bladder [30] .
Conclusions
Bladder pain syndrome is a significant cause of chronic suprapubic pain related to filling of the bladder, especially among the female population. Knowledge about its pathophysiology, types, diagnosis, and treatment is essential for physicians to treat the patient presenting with this syndrome. Even though, a definite cause of its occurrence has not yet been identified it is important to include it in our differentials since the proposed guidelines can aid in eliminating the chronic symptoms that can significantly impact the quality of life.
